In developing countries, a large chunk of scoliosis patients present late. There is a deep rooted myth that surgery for spinal deformities should be done only after complete skeletal maturity ([16 years in girls and [18 years in boys).Vertebral column resection is a challenging procedure reserved for severe and rigid spinal deformity. Posterior only vertebral column resection obviates the need for lengthy front-back procedures. 24 patients (sixteen females and eight males) with average age of 13.20 years who underwent PVCR were reviewed retrospectively. Diagnosis was congenital kyphoscoliosis in 16 patients, congenital kyphosis in 2, Neurofibromatosis in one and healed TB with angular kyphosis in 5 patients. All the surgeries were carried out under neurophysiological control. Average follow-up was 34 months (ranging from 24-40 months). The average blood loss was 2.788 L (range from 2-4 L); the mean operating time was 5.54 h. (range 4-7 h.). The average number of vertebra removed per person was 1.638 (range 1-3) while on an average 7.04 (5-10) vertebral segments were instrumented. Either cage with graft or graft alone was placed anteriorly between the resected vertebral bodies. The average preoperative coronal Cobbs of 70.75°(range 40°-90°) improved to 18.87°(range 10°-30°) and was maintained at 20.41°( range 10°-32°) at final follow-up (p \ 0.05)with final overall correction of 71.15 %. Similarly the average preoperative sagittal Cobbs of 94.125°(range 50°-120°) came down to 26.91°(range 15°-45°) in the immediate postoperative period and stayed at 27.54°(range 18°-37°) at the end of two yrs. (p \ 0.05), final correction being 70.74 %. The loss of correction at the final follow up was 1.54°and 0.63°in coronal and sagittal plane respectively. There was loss of neurological power by three grades in one patient. Two patients needed post-op ICU care. Re-exploration was done in one patient in view of lateral perforation of pedicle screw. Vertebral column resection is best suited for angular kyphoscoliosis. Although PVCR is technically very challenging and fraught with complications, good results with excellent correction can be achieved in a single stage.
Introduction:
The aim of the treatment of children with early onset scoliosis is controlling growth of the spine. Whatever the etiology, early progressive deformations require multiple stages of surgery usually performed every 6-12 months. One have to be reckoned with complications requiring additional surgical intervention. Objective: The aim of the study is to present a new method of surgical treatment of early onset scoliosis involving the implantation of specially constructed implants to allow three dimensional correction of spinal deformity with a preserved capacity to continue the growth of spine without distraction staged operations followed by final spondylodesis in mature spine. Material: The clinical material consists of homogeneous group of patients: 8 girls and a one boy aged 6-14 years (mean age 9 years). The estimated group four children had a single-curve, four children had a double-curve, while one child was affected by congenital kyphosis. The follow up ranged from 14 to 29 months (mean 25.5 months). Method: Efficacy of spinal deformity correction using a ''growing implants'' was estimated by Cobb angle measurement of the curvature 1/before the operation, 2/after surgery and 3/follow up. Results: During surgery, all patients obtained a large correction of curvature ranging from 50 to 100 % (on average 70 %). The degree of correction was directly dependent on the size of the initial deformation of 62-120°(average 77°). During the entire period of observation in four children we have not identified the loss of correction or fits within the limits of measurement error. In one child thirty degree-loss correction stemmed from too selective implantation of the implants. During additional surgery the stabilization was extended to the extra two motor segments witch resulting in full correction. In two patients, due to rapid growth, rods were needed to be replaced for longer, because of the risk of pulling out from the lower screws. In one case we observed further correction during follow up. Conclusions: Using the method we obtained a very good correction in the first stage of treatment. Maintenance of correction does not require any intermediate staged operating procedures. Patients do not require corrective brace. Using ''growing implants'' in the early onset scoliosis one avoid complications peculiar to current growth-sparing procedures. These patients would have had 23 lengthening procedures after their initial correction if treated by conventional growing rods methods. growth plates were prepared. Growth plate analysis included proliferative zone height, hypertrophic zone height, and cell heights in the hypertrophic zone. CT-scan reconstructions were used to measure the vertebral shape and the global alignment. Results: CT scan: There was a significant increase in the vertebral height in TR (2.96 cm ± 0.21) and AC (2.82 cm ± 0.15) group compared with SM group (2.57 cm ± 0.20). For AC, the Cobb angle was reduced (AC 21.0°± 10.9°; TR 49.5°± 6.6°; SM 46.8°± 10.4°), the kyphosis was increased, the vertebral cuneiformization was decreased in the three apical vertebrae and the axial rotation between vertebrae was reduced. Histology: No significant difference was observed between the convex and the concave side for the TR group. For the AC group, the proliferative height was significantly smaller in the concave side. Between groups, no significant difference was found. Discussion: This non-fusion technique does not inhibit the growth of the vertebrae. Moreover, a corrective tether permits growth modulation of vertebrae, decreasing their cuneiformization. This correction demonstrates a reduction of the coronal deformity, while also inducing kyphosis and eliminating axial apical rotation.
P182 FACTORS INFLUENCING THE RESIDUAL RIB HUMP AFTER POSTERIOR SPINAL FUSION FOR ADOLESCENT IDIOPATHIC SCOLIOSIS
Keijiro Mukaiyama, Jun Takahashi, Hiroki Hirabayashi, Nobuhide Ogihara, Shugo Kuraishi, Masayuki Shimizu Orthopaedics, Shinshu University, Mtsumoto, Japan Background: Rib hump reduction after scoliosis surgery is cosmetically important. However, a residual rib hump often persists despite a large improvement in the Cobb angle of the main thoracic curve. We studied the factors influencing the residual rib hump, the influence of the residual hump on postoperative patient satisfaction, and the influence of additional Ponte osteotomy for improving the hump. Materials and methods: Forty adolescent idiopathic scoliosis patients (2 male, 38 female; mean age 14.9 years) who underwent posterior spinal fusion from August 2005 to March 2011 were studied (mean follow-up 21.2 months, range 6-48 months). Apical trunk rotation (ATR), measured using a scoliometer before and after surgery, was used to determine the extent of the hump. Subjects with postoperative ATR of \10 and [10 were classified into group A and B, respectively, for comparison of each parameter. Patient satisfaction was postoperatively evaluated by examining their SRS-22 sub-scores (self-image and satisfaction). Moreover, postoperative ATR improvement was compared between the subjects who did and did not undergo additional Ponte osteotomy. Results: The preoperative ATR of group A and B was 11.8 ± 1.0°a nd 18.0 ± 2.0°, respectively, and the postoperative apical rotation angle measured by CT was 14.3 ± 1.5°and 18.9 ± 2.1°, respectively, differing significantly (p \ 0.05). The Cobb angle and apical translation before and after surgery, and the correction rate of the Cobb angle did not differ significantly between the groups. The SRS-22 scores for postoperative self-image were 4.0 ± 0.6 and 3.8 ± 0.7, respectively, in groups A and B, whereas those for postoperative satisfaction were 4.1 ± 0.2 and 4.1 ± 0.2, respectively, neither showing any significant difference. ATR improvement did not differ significantly between the patients who did and did not undergo additional Ponte osteotomy. Discussions and conclusions: Residual rib hump, a problem arising after correction of the main thoracic curve, shows a clear relationship with the apical rotation angle. Removal of apical rotation deformities, rather than Cobb angle correction, is considered important in reducing the postoperative hump. Patient satisfaction or self-image did not worsen significantly according to the hump size, but was affected by various other factors.
P183 SURGICAL CORRECTION OF PEDIATRIC RIGID SPINAL DEFORMITIES: A NOVEL CLASSIFICATION SYSTEM
Josh Schroeder, Amir Hasharoni, yair Barzilay, Leon Kaplan Orthopedic Surgery, Hadassah Hebrew University Medical Center, Jerusalem, Israel
Background: Rigid spinal deformities present a surgical challenge. In pediatric kypo-scoliotic patients with a rigid deformity at times multiple osteotomies are needed in order to release the cord and to reach a balanced spine in all three dimensions without endangering the spinal cord. Preoperative planning is prudent. In this study we present a novel classification of spinal osteotomies, as a tool for presurgical planning and execution. Methods: A retrospective analysis of patients who were operated between the years 1998-2011 and underwent ostomies of the spine. These osteotomies were classified according to the spinal deformity and the correction applied. Results: Spinal corrective osteotomies were performed in 42 kyphoscoliosis patients. Patients age was 10.9 (rage 2-25). 70 % were male patients. 25 patients had congenital deformity of the spine, ten had neuromuscular scoliosis. A classification system with six different osteotomies was developed. Type I frontal plane correction (7 pts operated); Type II sagittal-kyphosis correction (2 pts); Type III sagittal lordosis correction (1 pt); Type IV complex plane anterior and posterior correction (14 pts). Type V egg shelling of the vertebrae (3 pts), Type VI kyphectomy (8 pts). Using this method of classification, a correction of the scoliosis deformity from 70°to 37°and the kyphosis from 98°to 34°was achieved. A good sagittal and coronal balance were achieved as well. Most patients had an improved balanced sitting, improved ADL activity level, reduced pain and improved ambulation. There were 5 wound related problems, one case of radiculopathy that resolved spontaneously, and one case of mild paraparesis, ending in full recovery. Six hardware related problems, requiring removal or shortening of the implants. Conclusion: This classification provides a comprehensive approach towards spinal osteotomies in rigid spinal deformities, with tailored osteotomies for most deformities. It groups the deformities into subgroups and provides the adequate solution to the deformity. Using this classification provides a good clinical outcome with an acceptable complication rate, thus simplifying the surgeons assessment of plans.
P184 ARE PEDICLE SCREW PERFORATION RATES INFLUENCED BY THE DISTANCE FROM THE REFERENCE FRAME IN MULTI-LEVEL REGISTRATION USING CT-BASED NAVIGATION SYSTEM IN THE SETTING OF SCOLIOSIS?
Introduction: We developed a multi-level registration for pedicle screw insertion for posterior scoliosis surgery in which 3 consecutive vertebrae were registered at a single time with CT-based navigation system. For registration, the reference frame was set to the caudal end of 3 consecutive vertebrae, and pedicle screws were inserted into those 3 consecutive vertebrae and into the adjacent vertebrae. The purpose of this study was to investigate the perforation rates of the vertebrae where the reference frame was set, of 1 and 2 vertebrae above the vertebrae with the reference frame, and of the nonregistered adjacent vertebrae. Patients and methods: Forty-four scoliosis patients who underwent pedicle screw insertion by multi-level registration from March 2006 to January 2010 were studied. The position of pedicle screws using postoperative axial CT was classified by Rao's classification. The perforation rates of the different vertebrae involved were studied. Results: The perforation rates were as follows (grade 0, grade 1, grade 2, grade 3): vertebrae to which the reference frame was set (total 138): 109 (79 %), 24 (17 %), 5 (4 %), 0 (0 %); 1 vertebra above the vertebra with the reference frame (total 103): 81 (79 %), 17 (17 %), 3 (3 %), 2 (2 %); 2 vertebrae above the vertebra with the reference frame (total 128): 96 (75 %), 21 (16 %), 8 (6 %), 3 (2 %); vertebrae adjacent to the registered vertebrae (total 30): 21 (70 %), 7 (23 %), 0 (0 %), 2 (7 %). Grade 2 and 3 perforations were defined to be major perforations. Fisher's exact test was performed among the 4 groups, and no significant difference was found (p = 0.33). Conclusions: In a single-time multilevel registration of 3 vertebrae, no significant difference was found in the major perforation rates among the 5 consecutive vertebrae.
P185 THE RISKS FACTORS RELATED TO NEUROLOGIC SAFETY ASSOCIATED WITH ONE-STAGE PVCR FOR PATIENTS WITH SEVERE AND RIGID SPINAL DEFORMITIES
Jingming Xie, Ying Zhang, Yingsong Wang, Zhi Zhao, Tao Li, Ni Bi Department of Orthopedics, The 2nd Affiliated Hospital of Kunming Medical University, Kunming, China Summary: Posterior vertebral column resection (PVCR) is an effective method to correct the severe and rigid spinal deformity. But it has been considered too risky for neurologic structure.
Introduction: A retrospective review was performed to determine the risk factors about neurological safety during PVCR. Methods: There were 76 patients with severe and rigid spinal deformities, treated by means of PVCR at a single institution, since October 2004 to July 2011. The patients were divided into 2 groups according to the post-operative neurologic state through detailed neurologic examination. The univariate analysis was used to analyze 10 factors including iconography factors, clinical factors, operation factors. Then, the factors with statistical difference were analyzed by using the multi-factor unconditioned logistic analysis. Results: None of the patients experienced neurological status deterioration after surgery except 6 patients have been neurological changes including tendon reflexes, pathological. The univariate analysis showed statistical difference in 7 factors. The multi-factor unconditioned logistic analysis revealed that with pathological changes of high spinal cord tension preoperatively, neurologic compromise preoperatively, combined with kyphosis, the numbers of resected vertebra had positive correlation with neurologic safety. Conclusion: (1) During the PVCR procedure, risks come from: period of correction; period of non-correction: includes screw insertion, ligation of segmental vessels, vertebra resection, spinal cord ischemia-reperfusion after vertebra resection. Patients with the features find out in our study have a higher risk of neurologic compromise. (2) Our study revealed that with pathological changes of high spinal cord tension preoperatively, neurologic compromise preoperatively, combined with kyphosis, the numbers of resected vertebra are the risk factors for iatrogenic spinal cord injury. In response to these factors, effective preventive measures is most important. (3) During operation, some principles must be mastered to avoid neurologic complications: ensure the tension of spinal cord can not be higher than the initial state, but the dural can not be fold due to excessive shorten of the spinal cord. The result of multi-factor unconditioned logistic analysis(stepwise regression). curves are classified as lordosis, straight, sigmoid and kyphosis by three surgeons. The results will be analyzed, including the relationship between the cervical sagittal curves and the global sagittal alignment, the parameters in different groups etc.
Fig. 2 Measurement of the global parameters in KEOPS
Results: The cervical angles and the cervico-thoracic angles are correlated (r = 0.85, P \ 0.05). The alignment of cervical spine is interrelated significantly with different Groups(r = 85.04, P \ 0.05).
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Statistic differences are seen while comparing the inter-group cervical curves, cervico-thoracic curves, PT, SSA, lumbar lordosis and thoracic kyphosis before surgery (P \ 0.05). The pre-operative Lenke Modifier relates to different cervical Groups(r = -0.264, P \ 0.00).
The cervical kyphosis has a relationship with the wedging vertebral body and kyphosis of inter-vertebral angles (Fisher Exact test = 0.00 respectively). There is significant difference between vertebral endplate angles and vertebral height in wedging and normal vertebral body (P \ 0.05). The cervical curve angles in Group 2 and Group 3 manifest statistic difference comparing the values before and after surgery (P = 0.00 respectively). So is presenting the thoracic kyphosis in Group 1 and Group 3 (P = 0.01 and 0.03).
Conclusion:
In young idiopathic scoliosis, the cervical kyphosis is a part of large cervico-thoracic kyphotic curves. The cervico-thoracic groups accord with their characters in different sagittal alignment. The kyphosis of cervical spine attributes to the wedging modification of vertebral body. There are ameliorations of both cervical spine and thoracic spine curves after surgery. Objective: The purpose of the study was to report radiological outcomes after total disc replacement (TDR) in the cervical spine through a 24-months follow-up prospective study with a special focus on sagittal alignment and kinematics at instrumented and adjacent levels. Methods: 32 patients who sustained 1-level TDR with a ball-andsocket arthroplasty (DiscocervTM implant, Scient'x/Alphatec Spine, USA) were consecutively included in the study. Clinical (VAS and NDI) and radiological parameters were measured preoperatively and postoperatively at 3/6-months, 1-year and 2-year follow-up. Sagittal alignment, ranges of motion (ROM) and CORs were analysed using specific motion analysis software (Spineview TM , Paris, France). Patients CORs were compared with those of a control group of 39 normal and asymptomatic subjects. Results: Both local and C3-C7 lordosis significantly increased postoperatively (+8°and +13°at 2-years, respectively). ROM in flexion-extension (FE) was measured to 10.2°preoperatively versus 7.5°at 1-year and 6.1°at 2-years. There were no differences in ROM at adjacent levels between pre and postoperative assessments. Compared to control group and preoperative measurements, we noted postoperative cranial shift of the COR for patients group. On the contrary, there was no difference in CORs location at adjacent levels. Conclusion: Through this prospective study, we observed that cervical lordosis consistently increased after TDR. In addition, although ball-and-socket arthroplasty did not fully restore native segmental kinematics with significant reduction of motion in FE and consistent cranial shift of the COR, no significant changes in terms of ROM and CORs were observed at adjacent levels. Background: A large proportion of patients with cervical disc degeneration or with cervical stenosis, anterior decompression with fusion with cages remains the standard therapy. However, most commercially available implants are expensive and despite their different design there is no difference in clinical or radiological outcome. We therefore developed an economical PMMA-cage with similar bio-mechanic properties. Methods: For the purpose of clinical characterization a prospective randomized study was instituted (group 1, PMMA-cage; group 2, PEEK-cage). According to the inclusion and exclusion criteria, 63 patients were investigated. Patients received questionnaires preoperative and 1 year after the operation. The range of motion (ROM) was determined using flexion-extension radiographs at the same time points. Results: Both groups were similar regarding age (group 1, n = 30: 52.7 ± 11.8 years; group 2, n = 33: 53.5 ± 11.7 years, p = 0.8) and the severity of clinical symptoms [Joa-Score: group 1, 15.21 ± 1.3; group 2, 15.2 ± 2.2; NDI (%): group 1, 37.9 ± 12.6; group 2, 39.8 ± 15.5, p = 0.6]. One year postoperative both groups showed significant improvement of clinical symptoms (Joa-Score and NDI in both groups, p \ 0.05). A significant reduction of ROM could be demonstrated in the operated segments of both groups (both groups, p \ 0.05). Adjacent segments (upper, lower) showed no difference of ROM (NS). There were no complications in relation to the newly developed implant. Conclusions: In terms of clinical improvement and radiological results the newly developed PMMA-cage represents in the 1-year follow-up a safe and economical alternative compared to commercially available PEEK-cages.
P189 LONG-TERM RESULTS OF ANTERIOR CERVICAL CORPECTOMY AND ARTHRODESIS FOR CERVICAL DEGENERATIVE DISEASES WITH MORE THAN 10 YEARS OF FOLLOW-UP
Mitsuhiro Hashimoto, Masashi Yamazaki, Macondo Mochizuki, Masatsune Yamagata, Yoshikazu Ikeda, Fumitake Nakajima Department of Orthopaedic Surgery, Chiba Rosai Hospital, Ichihara, Japan Introduction: Our study examined the long-term results of anterior cervical corpectomy and arthrodesis. Methods: We investigated 25 cervical myelopathy patients (19 males, 6 females). Average age at surgery was 51.1 years old, ranging from 16 to 64 years old. Diagnoses included cervical spondylotic myelopathy (11 cases), cervical ossification of the posterior longitudinal ligament (11 cases), and cervical spondylotic amyotrophy (3 cases). We performed anterior cervical corpectomy and strut bone grafting harvested from autologous fibula or iliac bone with external fixation using a halo vest. The corpectomy involved two levels in 10 cases and three levels in 15 cases. Average follow-up period was 13 years and 7 months, ranging from 10 years and 2 months to 19 years and 10 months. We used JOA score to assess the severity of myelopathy and evaluated the following measures: early and late complications, bony union, adjacent segment diseases, and detrimental factors affecting the JOA score. Results: Average JOA score was 9.4 points preoperatively, 12.8 points at 6 months after surgery, 13.1 points after 1 year, 13.7 points after 2 years, 13.4 points after 3 years, 12.8 points after 5 years, 11.4 points after 10 years, and 10.5 points at latest follow-up. Early complications included graft dislodgement or fracture (3 cases); C5 palsy (3 cases); meningitis (2 cases); recurrent laryngeal nerve palsy (1 case). Late complications included lumbar spinal canal stenosis (5 cases); thoracic myelopathy (3 cases); Alzheimer's disease, cerebral infarction, carpal tunnel syndrome, and cubital tunnel syndrome (1 case each). Bony union rate was 88 %. Despite disc degeneration of the adjacent segment in all cases, none of them suffered a recurrence of myelopathy. Discussion: The JOA score gradually improved for the first 2 years after surgery and thereafter slowly decreased. The key factors affecting long-term results were not adjacent disc diseases but rather other age-related changes. The damaged spinal cord appeared to deteriorate, even after surgery, which also might have affected the long-term results. The fact that the C3/4 and C4/5 disc levels were included in the fusion levels could have helped lower the risk of adjacent disc diseases. Conclusions: The long-term results after anterior cervical corpectomy and arthrodesis were favorable. Factors related to aging, not adjacent segment diseases, appeared to be the major determinants of deterioration.
P190 PEDIATRIC SAGITTAL PROFILE: IS CERVICAL KYPHOSIS ABNORMAL IN ASYMPTOMATIC CHILDREN AND ADOLESCENTS?
Choon-Sung Lee, Hyoun-Min Noh, Dong-Ho Lee, Chang-Ju Hwang, Hyoung-Min Kim Orthopedic Surgery, Asan Medical Center, Seoul, Korea (ROK/South Korea) Introduction: To determine the ''normal'' radiographic parameters of the sagittal profile of the spine in asymptomatic children and adolescents, in addition to evaluating whether cervical kyphosis or loss of cervical lordosis is abnormal. There was consensus that cervical kyphosis is pathologic, but we suspected that the cervical kyphosis or loss of cervical lordosis is abnormal in asymptomatic children and adolescents. And we measured the pediatric sagittal profiles including the cervical lordosis for asymptomatic subjects. Materials and methods: 181 children and adolescents who had attended the scoliosis clinic at the Asan Medical Center. None of these subjects had any signs or symptoms related to any type of spine abnormality. Measurements and determinations made on the standing radiograph included the following: cervical lordosis; thoracic kyphosis; thoracolumbar angle; thoracic apex; lumbar apex; lumbar lordosis; sacral inclination; sacral slope; pelvic tilt; and sagittal vertebral axis.
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Results: The mean cervical lordosis angle was 4.8 ± 12.0°, and the mean ± standard deviation of other parameters included the following: sagittal vertebral axis -2.1 ± 2.4 cm; thoracic kyphosis 33.2 ± 9.0°, thoracolumbar junctional angle 5.6 ± 8.4°, lumbar lordosis 48.8 ± 9.0°, and sacral inclination 43.9 ± 7.6°, sacral slope 34.9 ± 6.6°, and pelvic tilt 9.4 ± 6.1°. 109 (60.2 %) patients showed a loss of cervical lordosis, and that cervical kyphosis was present in 80 (44.2 %) patients. Discussion: The present study analyzed the radiographic parameters of the sagittal profile of the spine in normal children and adolescents. We also evaluated whether cervical kyphosis or loss of cervical lordosis was abnormal at any pediatric ages. The overall rate of cervical kyphosis in our asymptomatic population of 3-20-year olds was approximately 40 %. This is the first report to describe the cervical lordosis angle in normal children and adolescents using standard standing radiographs. Radiologically, all cases presented severe canal stenosis at C1/2 with atlantoaxial subluxation by hypoplasia of odontoid process (3 cases) or hyperostosis of odontoid process (1 case). In 3 cases with C1/2 instability, posterior decompression and fusion including occipital bone were performed. In 1 case without instability, decompression without fusion was performed. No major complication occurred postoperatively. In all cases, except 1 case with severe lower limb dysfunction, independent gait was achieved postoperatively. Upper limb function was apparently improved in all cases, such as in using chopsticks and writing. In 1 out of 2 cases with respiratory dysfunction, PCO2 was remarkably improved from 80 to 50 mmHg postoperatively. These neurological improvements were mostly maintained at the latest follow-up. Conclusion: Evaluation of accurate neurological dysfunction is difficult in upper cervical myelopathy with MD, because of other various complications. But this study revealed that, with special attention to respiratory dysfunction, surgical treatment is effective and the outcomes are satisfactory. 
Introduction:
The need for resection of the PLL during disc replacement surgery has been debated by many. Some advocate partial or complete resection to achieve a more parallel disc-space distraction, while others advocate its preservation for biomechanical stability if its entire removal is not required for neural decompression. We investigated the effect of PLL resection on cervical kinematics after disc replacement surgery. Methods: Nine cervical spines were tested in flexion-extension (FE), lateral bending (LB) and axial rotation (AR) to maximum moments of ± 1.5 Nm. After intact testing compressible, six-degrees-of-freedom disc prosthesis was implanted at C6-C7 through wide anterior discectomy window while leaving uncinate processes and PLL intact. Finally, PLL was cut while keeping the disc prosthesis in place. This was accomplished by placing a stainless steel wire looped around S346 Eur Spine J (2012) 21 (Suppl 3):S338-S367 PLL after performing discectomy and prior the TDR insertion. The wire was introduced posteriorly through a single puncture hole in the ligamentum flavum. Segmental ROM and stiffness in the high flexibility zone around the neutral posture were analyzed using repeated measures ANOVA.
Results: With the PLL intact, the FE-ROM was significantly decreased after insertion of TDR compared to intact (12.6 ± 3.2°-9.5 ± 2.7°) (p\ 0.05 Introduction: Unstable fractures at the cervicothoracic junction is a rare injury with a variation of injury patterns and poor neurological outcome. Diagnosis of these injuries require good imaging and fixation is biomechanically challenging. The aim of this study was to evaluate the surgical experience in treating traumatic fractures at the cervicothoracic junction. Methods: There were 11 patients who underwent surgery for unstable fractures/dislocation at the cervicothoracic junction between 2006 to 2008. Clinical outcome was evaluated using ASIA scoring and radiological outcomes using CT scans and plain radiographs. Followup periods ranged from 11 to 48 months, with an average of 18 months. Results: 9 patients sustained complete neurologic deficits with no recovery ASIA A with the remaining in ASIA B. Neurologic deficit was related to the degree of anterior displacement of C7 on T1. 8 patients sustained a C7 burst fracture and 3 had a C7 T1 fracture dislocation. Anterior corpectomy and fusion was performed in 8 patients. Posterior reduction and rod-screw fixation was done in 1 patient while a combined approach and fixation was performed for 2 patients. There was a complication of misplaced upper cervical plate screws with tilting of the mesh cage inferiorly. No subsequent displacement of the implant was noted on follow-up. Discussion and conclusion: Fracture-dislocation at the cervicothoracic junction is a rare injury with a poor neurologic outcome. The anatomic and biomechanical features of the cervicothoracic junction require the selection of suitable approach and implants. The anterior approach is valuable in treating burst fractures at C7. Facet dislocations at the cervicothoracic junction are best treated with a posterior lateral mass and pedicle screw fixation or with a combined approach. Introduction/aim: Low back pain (LBP) is a costly world-wide spread musculoskeletal burden, with high prevalence among health professionals. Unstable shoes could reduce LBP by modifying the posture and increasing the use of stabilizing muscles while walking. The purpose of this study was to evaluate the effect of unstable shoes on chronic LBP in health professionals. Materials and methods: A randomized controlled trial (n = 40) was conducted among health professionals working at the University Hospitals of Geneva with LBP[30/100 at the inclusion and without sciatic symptoms. The intervention group (IG, N = 20) received unstable shoes (model MBT Fora) and the control group (CG, N = 20) received conventional sport shoes (model Adidas Bigroar) with instructions to wore the shoes at work during 6 weeks. LBP scores (last 24 h, while walking with shoes, while walking barefoot and reported in a diary logbook), functional disability (Roland-Morris questionnaire) and quality of life (EQ-VAS) were assessed at baseline and at 6 weeks. Results: All pain scores were significant reduced in the IG (P \ 0.005) but not in the CG (P [ 0.1). At follow-up there was no significant difference for pain during the last 24 h (2.8 vs. 3.3, p = 0.3) or while walking barefoot (0.8 vs. 2.1, P = 0.2), but a significant difference was observed for pain while walking with shoes (0.3 vs. 2.3, P \ 0.01) and pain recorded in the diary (N = 27, P \ 0.01). There was no significant difference for function or quality of life. Satisfaction was higher in IG (79 vs. 25 %). Discussion/conclusions: A significant reduction of symptoms was observed while walking with the instable shoes. The non significant repercussion on the global evaluation of pain could be due to the small number of patients. Unstable shoes could be promising device to use in secondary prevention but larger trials of longer duration are needed. Intervertebral disc (IVD) degeneration in dogs is proven to be a good spontaneously occurring animal model. IVD degeneration is common in dogs and can lead to serious disorders such as IVD herniation, degenerative lumbosacral stenosis, and cervical spondylomyelopathy which are diagnosed and treated in much the same way as in humans. While most features of IVD degeneration are similar between dogs and humans and grading schemes such as ''Thompson grading'' (for gross pathology) and ''Pfirrmann grading'' (for MRI) have been validated for use in dogs, there are some minor differences between human and canine IVDs on a histological level. Hence a new grading scheme for classification of canine IVD degeneration has been developed and validated.
P196 ALTERNATE OPEN DOOR LAMINOPLASTY FOR CERVICAL MYELOPATHY

P198 A NEW HISTOLOGICAL GRADING SCHEME FOR CLASSIFICATION OF INTERVERTEBRAL DISC DEGENERATION IN DOGS
Three independent observers evaluated 35 IVDs in different stages of degeneration, using the new histological grading scheme. The glycosaminoglycan content of the nucleus pulposus and macroscopic grading according to Thompson, which are considered reference standards for IVD degeneration, were used to validate the histological grading scheme. Reproducibility was assessed by analyzing the interobserver reliability of individual variables of the grading scheme, using a weighted Kappa analysis.
Significant correlations were found between Thompson grading and the total histology score (R = 0.94; P \ 0.01), and between the glycosaminoglycan content and the total histology score (R = -0.72; P \ 0.01). Most individual histology variables showed 'moderate' to 'almost perfect' interobserver reliability. The high correlation with the reference standards in combination with the high reproducibility indicates that the proposed histological grading scheme is reliable and objective for classifying IVD degeneration in dogs.
P199 SALVAGE OF FAILED PEDICLE SCREW: BIOMECHANICAL COMPARISON OF CALCIUM SULFATE VERSUS POLYMETHYLMETH-ACRYLATE AUGMENTATION
Umit Ozgur Guler, Alihan Derincek, Murat Ali Hersekli Orthopaedic Spine, Baskent University, Ankara, Turkey Salvage of failed pedicle screw: Biomechanical comparison of calcium sulfate versus polymethylmethacrylate augmentation. The purpose of this study is to compare biomechanical differences between calcium sulfate and polymethylmethacrylate (PMMA) augmented pedicle screws as salvage techniques for failed primary lumbar pedicle screw. As the study method; lumbar vertebrae were harvested from six calf and all soft tissue was dissected and the bone mineral density of each vertebra was determined. In first stage of the study; left or right pedicle entry side was determined with the help of intersection technique and polyaxial pedicle screws were inserted to all vertebrae ( Fig. 1 ). All specimens were embedded in cement, each potted specimen was mounted on the base of an Instron Machine and the pull-out tests were performed in axial direction. In second stage of the study; the specimens were divided into two groups randomly. For augmentation of screw holes, calcium sulfate was used in group 1, PMMA was used in group 2. After that pull-out tests of the specimens were repeated same as in stage 1. The pull-out strength results of all specimens were recorded and compared with statistical analyses. The mean bone-mineral densitometry (BMD) of all primary screws was 1.006.4 ± 430.4 g/cm 2 and no significant difference in BMD was found between two groups (p [ 0.05). In the first group; the mean POS of primary screws was 2441.3 ± 936.4 N/m 2 and after calcium sulfate augmentation, mean POS was 2499.5 ± 1425.1 N/m 2 .
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In the first group, no statistical difference was found between these POS results (p [ 0.05). In the second group; the mean POS of primary screws was 2876.6 ± 926.6 N/m 2 and after PMMA augmentation mean POS was 3745.5 ± 1299.2 N/m 2 , and difference of these results was statistically significant (p \ 0.05). And also we found that significant difference between augmentation POS results of first and second group (p \ 0.05) (Fig. 2) .
Calcium sulfate augmentation improved mean POS when compared with the primary screw, but these results had no significant difference statistically. PMMA was found to restore most strong fixation in failed lumbar pedicle screws Backgrounds: Several issues need to be addressed to achieve successful cell therapy for spinal cord injury (SCI), and these include the selection of the transplanted cells, the transplantation time and the delivery routes. This research was performed to investigate the differences of the transplanted cells' survival, differentiation and its efficacy according to the delivery routes. Methods: Allogenic mesenchymal stem cells (MSCs) were transplanted intravenously (IV, group II) and intralesionally (IL, group III) at post-injury 1 day following SCI in rats. Behavioral improvement, engraftment and differentiation of the transplanted cells, and the expression of neurotrophic factors (BDNF and NGF) were analyzed and compared with that of the control group (group I). Results: Regardless of the delivery route, the MSCs transplanted groups presented better behavioral improvement and intravenous transplantation demonstrated the best improvement. The number of engrafted MSCs was significantly higher in the group III than that in the group II. The differentiations of the engrafted cells were different according to the delivery routes. The engrafted cells predominantly differentiated into astrocytes (colocalized with GFAP 60.6 %) in the group II and on the other hand, engrafted cells of the group III demonstrated even neural and glial differentiation. The expressions of NGF were significantly higher in the group III than those in the group I or II. Conclusions: Both IV and IL transplantation of MSCs in the early stage of SCI give a significant clinical improvement compared to the control group. However, the fate and expression of neuronal growth factors were different along the transplantation routes. Acknowledgments: The authors wish to acknowledge the financial support of the Catholic Medical Center Research Foundation made in the program year of 2011. No other funds or benefits in any form have been or will be received from a commercial party related directly or indirectly to the subject of this study. (n = 4, two tissue samples and six fields in each sample). b Oligodendrocyte differentiation of the transplanted MSCs. c Astrocyte differentiation of the transplanted MSCs. IV transplanted MSCs were mainly expressed the astrocyte differentiation (60 %). The proportion of neuronal (21 %) and oligodendrocyte (19 %) differentiation were lower than that of IL transplanted MSCs Fig. 2 . Open field locomotor assessment using Basso-BeattieBresnahan scale tested at every week after SCI. All subjects showed a gradual improvement in hindlimb function during the 6 week observation period. Statistical analysis indicated that BBB scales in the MSCs transplanted group were significantly higher than those in the control group (n = 8, P \ 0.05). The rats in the group II showed the highest improvement at the last follow-up
P201 STANDARD RADIOGRAPHY RELATED TO VER-TEBRAL SEGMENT STABILITY AFTER LUMBAR INTERBODY FUSION IN A GOAT MODEL
Robert jan Kroeze, Albert van der Veen, Ruud Bank, Barend van Royen, Marco Helder, Theo Smit Orthopeadic surgery, VU University medical Center, Amsterdam, The Netherlands Introduction: X-ray radiography is routinely used to determine the presence of solid fusion after interbody fusion surgery. While mineralization of bone is the end-stage of fusion, vertebral segment stability may well be achieved before the presence of a bony bridge. To date, very limited data are present to substantiate this hypothesis in spine surgery. Methods: Following double-level interbody fusion, force and displacement of nineteen caprine lumbar spines were recorded ex vivo using a four-point bending apparatus and an optoelectronic 3D movement registration system (N = 38). Acting as a control, four caprine lumbar spines were tested both in the native situation and after the insertion of a cage device. Force and displacement were recorded using a four-point bending apparatus and an optoelectronic system. The range of motion (ROM) of the flexion/extension and lateral bending was analysed. Interbody fusion was assessed radiographically at 3, 6 and 12 months after surgery, resulting in a radiographic score (RS) of 0 (no ingrowth) to RS 3 (solid arthrodesis). Results: Substantial stability was already achieved with moderate bone ingrowth in flexion/extension (RS2: 71 % reduction in ROM) and with only mediocre bone ingrowth in lateral bending (RS1: 71 % reduction in ROM), when compared to the direct post-surgical situation. The presence of a ventral bony bridge resulted in a stable vertebral segment in both flexion/extension (86 % reduction in ROM) and lateral bending (95 % reduction in ROM). One locked pseudarthrosis segment (RS2) was observed in the 12 month group, which reduced the ROM for flexion/extension with 77 % and for lateral bending with 87 %, thereby substantially stabilizing the segment. Conclusions: Vertebral segment stability is achieved in an early stage of spinal fusion, well before a bony bridge between the vertebrae can be observed radiographically. In the absence of pain, patient follow-up periods might be reduced to the stage of moderate bone ingrowth (RS2), the point at which vertebral segment stability is achieved
P202 MINIMISING SUBSIDENCE IN TOTAL DISC REPLACEMENT USING CEMENT REINFORCEMENT: A DYNAMIC STUDY
Adam Liddle, Vishal Borse, Daniel Skrzypiec, Ondrej Holub, Jake Timothy, Nikil Kapur, Richard Hall School of Mechanical Engineering, University of Leeds, Leeds, UK Introduction: The elderly population are currently denied total disc replacement (TDR) due to poor bone quality, creating an elevated risk of device subsidence. A possible treatment to widen TDR indications is to reinforce the supporting vertebral bodies (VBs) with PMMA bone cement via a vertebroplasty procedure. This is a dynamic in vitro study to investigate the affect of cement placement on subsidence of two TDR device designs. Materials and methods: Twenty-four two vertebra motion segments were harvested from ten human spines (T11-L5). These were distributed into four groups; 1: control with no cement and a TDR with spiked fixation (control), 2: single level cement augmentation in the lower VB with spiked TDR (single), 3: double level augmentation above and below a spiked TDR (double), 4: double level augmentation and a TDR with a keel fixation (keel). A 20 % cement fill was used in all cases, introduced using an anterior bilateral approach. All specimens underwent dynamic compression at 1 Hz for 24 h. Loading regimes were tailored to each specimen according to fracture predictions. Subsidence depth and angle were calculated from micro-CT scans of post-test endplate impressions. Results: Average subsidence in the inferior VB was greatest in the control group, being significantly different to the single group (p = 0.043) but only marginally different to the double (p = 0.123) and keel (p = 0.113) groups (Fig. 1) . For superior VBs, subsidence in the single group was significantly higher than the double group (p = 0.044) and only marginal against the control (p = 0.085) and keel (p = 0.064) groups. Discussion: Without the presence of cement, subsidence was greatest in the weaker superior endplate of the inferior VB. However, when the inferior VB was augmented with cement, subsidence was transferred to the superior VB. This, together with the overall reduced subsidence and increased stability displayed by the double augmentation specimens, provides evidence that cement placement is extremely important in reducing subsidence and maintaining TDR functionality. The use of keel fixation provided no benefit in terms subsidence reduction over spiked fixation but there was less variation in coronal tilting suggesting that the keel plays an anchoring role within the VB (Fig. 2) . Conclusion: Cement augmentation significantly reduces TDR device subsidence of which cement placement plays a crucial role. Variation of TDR fixation is of lesser importance when coupled with augmented VB. Introduction: We successfully performed a two-step circumspinal decompression for the treatment of thoracic ossification of the posterior longitudinal ligament (OPLL). In the first step, extensive laminectomy is performed according to the extent of the ossified lesion; this is followed by correcting the fixation of kyphosis (dekyphosis) using instrumentation. In this study, we reconstructed the first step using a finite element model (FEM) to enable us to cleary present the effects of the first step. Methods: A commercially available FEM of the human body, THUMS, was used to model the operative procedure, and the spinal cord, nerve root, and OPLL were incorporated into this model. OPLL was reconstructed at T8/9 level of the thoracic spine. After applying the imposed displacement to the OPLL, the mechanical stress on the spinal cord was measured, both before and after laminectomy, with OPLL occupancy rates in the spinal canal being between 0 and 70 %. For reconstructing the dekyphosis, the change in stress was analyzed after the imposed displacement whereby the Cobb angle of the spine decreased by 10°between T7 and T11. Results: When the occupancy rate was greater than 60 %, the stress on the spinal cord decreased after laminectomy compared to before laminectomy. When the occupancy rate was 70 %, the stress put on the spinal cord was 618 kPa before laminectomy and 295 kPa after laminectomy. Upon analysis of dekyphosis, we found that as the corrective angle increased, the stress put on the spinal cord decreased. When the corrective angle was 0°(before dekyphosis), the stress put on the spinal cord was 295 kPa. When the corrective angle was 10°, the stress was 252 kPa. Discussion: This analysis demonstrates that when the OPLL occupancy rate is greater than 60 %, the pressure on the spinal cord is directly reduced by laminectomy. In particular, when the occupancy rate is 70 %, the stress put on the spinal cord is decreased by 52.3 %. We found that laminectomy was more effective when the OPLL occupancy rate was greater. Upon analysis of dekyphosis, we found that as the corrective angle increased, the stress on the spinal cord further decreased. When the dekyphosis angle was 10°, the stress on the spinal cord decreased by 14.6 %. This demonstrates that the pressure on the spine is indirectly reduced by dekyphosis. Conclusion: The present study proves the usefulness of laminectomy and dekyphosis for reducing pressure on the spinal cord during circumspinal decompression. Introduction: A previous technique of using surface strain data and neural networks analysis to assess load transfer across the facets during in vitro loading was adapted to assess load transfer simultaneously across two anterior bodies. Such information is useful in understanding the full effects of different injuries and implants, especially motion-sparing implants. Materials and methods: T9-L1 segments were subjected to impact loading, creating burst fractures at T11. Strain gauges were attached just under the superior endplate of T12 (n = 10) and above the inferior endplate on T10 (n = 10). Surface strains were recorded during loading (7.5 Nm flexion, right and left lateral bending, and upright and flexion-extension with follower loads). After testing, the T10 and T12 vertebral bodies were disarticulated and post hoc calibration loads were applied at defined points on a plate positioned across the inferior end plate of T10 and superior end plate of T12. Computational models were created using experimental surface strain data recorded during calibration loading and neural networks analysis software, and used to assess load transfer (magnitude and load location points) across the inferior T10 and superior T12 endplates that had occurred during experimental testing. Mean loads were analyzed using one-way RM ANOVA/Holm-Sidak. Results: The mean compressive loads were greater across the T12 superior endplate versus the T10 inferior endplate during all loading configurations. Load location points did not vary between levels during flexion in anteroposterior or mediolateral directions, or during lateral bending in the anteroposterior direction. However, location shifted mediolaterally during lateral bending, following the direction of bending, with a greater magnitude at T10 (P = 0.009) versus at T12 (P = 0.2).
Conclusions: The method of using anterior strain and neural networks analysis to assess load transfer across multiple levels on the spine, requiring no cutting into tissue to insert sensors (which could alter important load transfer patterns), shows great promise and has possible applications for a wide range of adjacent level load transfer studies.
P205 IDIOPATHIC SYRINGOMYELIA: THE ALDER HEY EXPERIENCE
Anurag Saxena, Neil Buxton Department of Paediatric Neurosurgery, Alder Hey Children's Hospital, Liverpool, UK Introduction/aim: Most syringomyelia is due to an identifiable underlying cause, however, many are idiopathic (IS). Due to more widespread use of MRI, these cases now appear to be more common. Despite this our knowledge regarding the cause, clinical significance and outcome of these lesions remains unclear. Our study involves 30 cases of IS that were examined, treated and followed up at Alder Hey. This is the largest series on this subject to date. This study involves evaluation of various factors influencing the pathological process, progression and the clinical outcome of the disease. Materials and methods: A retrospective and prospective analysis of 30 patients from our database that were diagnosed as idiopathic syringomyelia was done. Syringomyelia was not associated with any other underlying or co-existing pathology. Assessment of records, clinical symptoms, response to any treatment given and serial MRI imaging at regular intervals has been performed for each patient. Result: There were 17 male and 13 female patients, ranging in age from 3 to 18 years. Most common location was thoracic (19), cervical spine (5) and conus (2), 2 patients had cavity extending from C5 to conus and remaining 2 had them at more than one region. Majority of syrinxes (25) remained unchanged, 3 decreased and 1 increased in size overtime. However one case showed resolution of the cavity. Discussion and conclusion: Even with increasing number of cases of idiopathic syringomyelia being reported, knowledge about the natural course of this pathology remains unclear. There are some case reports of spontaneous resolution of syringomyelia, but this could not hold true for the majority of these lesions. There is also a lack of common consensus regarding treatment and follow-up requirements. This study will show whether there are any changes with prolonged followup and an algorithm will be proposed to help manage these patients.
P206 GENE EXPRESSION PROFILING OF NATURALLY OCCURRING EARLY INTERVERTEBRAL DISC DEGENERATION
from a notochordal cell (NC)-rich to a chondrocyte-like cell (CLC)-rich NP. However, the biomolecular signaling events involved in this process remain largely unexplored. The objective of this study was to investigate the gene expression regulations involved in early NP degeneration using material from both non-chondrodystrophic and chondrodystrophic dogs, a species with naturally occurring IVD degeneration. Methods: Canine IVD samples were histopathologically classified into (1) healthy, NC-rich NP, (2) NP containing both NCs and CLCcells (mixed), and (3) early degenerated, CLC-rich NP. Gene expression profiling of early NP degeneration was performed using a two-color cDNA-microarray with a reference design experiment, with subsequent validation using real-time qPCR, immunohistochemistry, and evaluation of signaling pathways in cultures of primary NCs and knock-out mice. Results: Numerous pathways in the process of IVD degeneration were significantly regulated, including extracellular matrix remodeling, plasmin and plasminogen activator urokinase-, BMP-, and Wnt/-catenin-signaling. Wnt/-catenin signaling plays a crucial role in maintaining the notochordal fate during embryogenesis and stemcell fate determination, but is also involved in tissue degeneration and regeneration. In this view, Wnt/-catenin signaling was further investigated. Early IVD degeneration involved significant regulations in various target genes, including significant downregulation of axin-2 gene expression and caveolin-1 gene and protein expression. NCs in monolayer culture showed caveolin-1 gene and protein expression, which significantly increased in the initial stages of culture. The NPs of 3-month old WT and caveolin-1 KO mice were histopathologically classified as NC-rich and CLC-rich, respectively. Conclusions: Early IVD degeneration involves significant alterations in biomolecular pathways involved in extracellular matrix synthesis, cell-matrix interactions, and cytoskeletal remodeling. The onset of IVD degeneration involved significant downregulation of canonical Wnt signaling, and loss of notochordal phenotype of NP cells involves decreased caveolin-1 expression, which appears to be essential in NC physiology.
P207 THE ROLE OF PRIMARY CILIA IN DEGENERATIVE SPONDYLOARTHRITIS
Georgios Triantafyllopoulos, Spyros Pneumaticos, Christina Piperi, Sophia Chatziioannou, Efthymia Basdra, Athanasios Papavassiliou 3rd Orhtopaedic Department, KAT Athens General Hospital, University of Athens, Medical School, Kifissia, Greece Introduction/aim: Recent data implicate polycystins located in primary cilia as major mechanosensory molecules that affect cellular proliferation, differentiation and apoptosis. In normal articular cartilage, primary cilia are believed to function as antennas to sense the biomechanical environment, regulate the secretion of extracellular matrix (ECM) components and maintain cellular position, thus contributing to tissue anisotropy during joint development. Their role in degenerative articular cartilage diseases remain obscure. The aim of the present study was to investigate the expression of polycystin-1 in articular chondrocytes from patients with degenerative spondyloarthritis compared to controls, and associate them with the disease state. Materials and methods: Facet joints were harvested en bloc from 17 patients (5 males and 12 females, mean age 53.7 years) that were subjected to spinal surgery between October 2009 and September 2010. Thirteen patients with degenerative lumbar spinal stenosis (4 men and 9 women, mean age 63.2 years) underwent laminectomy and posterior stabilization, whereas 4 patients (1 male and 3 females, mean age 22.8 years) without radiographic evidence of degenerative spondyloarthropathy were subjected to posterior stabilization due to scoliosis (n = 3) or trauma (n = 1) and were used as controls. Following removal of all soft tissue attachments, specimens consisting of articular cartilage and subchondral bone were preserved into formalin solution and polycystin-1 expression was evaluated using immunohistochemistry. Results: Increased expression of polycystin-1 (80 %) was observed in chondrocytes of the articular cartilage, in the subchondral bone as well as in endothelial cells of arthritic facet joints. In normal cartilage, polycystin-1 immunostaining was very low (5 %, p \ 0.05). Conclusion: This is the first study attempt to investigate the presence of polycystin-1 in articular chondrocytes of degenerated cartilage. Its role most likely associates with marked changes in the mechanical properties of ECM and of chondron microenvironment that characterize degenerative arthritis. Further studies focused on the molecular mechanisms underpinning polycystin-1 function at the onset and pathophysiology of spondyloarthritis are in progress. Introduction: The use of 3-D CT-based intraoperative image guidance to support safe transpedicular screw placement has gained in popularity past years. The aim of our study was to compare the intraoperative effective radiation dose in lumbosacral spinal fusion surgery using the O-arm versus C-arm fluoroscopy and the amount of exposed radiation for the operation theatre staff. Materials and methods: 31 consecutive cases of single or two level lumbosacral fusion were retrospectively selected, 16 using the O-arm, 15 with fluoroscopy using the C-arm. In the O-arm group two scans were performed, the first prior to pedicle screw placement, the second for assessment of accurate pedicle screw placement. The effective radiation dose was calculated. In 4 cases in both groups the mean radiation dose was measured for the surgeon and for the operator using a personal dosimeter. Results: Patient characteristics including Body Mass Index were comparable for both groups. The mean effective dose for the O-arm was 7.5 ± 2.21 mSv versus 0.83 ± 0.66 mSv for the C-arm. The exposed dose for the surgeon when placed behind a lead shield was 0 and 0.3 lsV for the operator when placed behind the O-arm. For the C-arm it was 112 and 1.5 lsV respectively. No malposition of pediclescrews was observed. Conclusion: We conclude that for comparable procedures the effective dose for the patient was 9 times higher in the O-arm group. For both surgeon and operator the exposed radiation doses remains within an acceptable range. We conclude that intraoperative use of CT-based image guidance is safe for the surgeon and operator. When selecting patients for use of ct-based image guidance the higher exposure to radiation should be taken into account. Introduction: Catechins are one of the flavanols in the polyphenol group, which are found in wine, tea, fruits and chocolate. The subgroups of the flavanols in this group are mainly catechin, epicatechin, epigallocatechin and epigallocatechin gallate (EGCG). Catechins are known for their natural antioxidant activities and these polyphenols in plants are used in the treatment of vascular, viral, gastrointestinal and inflammatory diseases. The present study aims at showing the effect of EGCG, on experimental peripheral nerve injury in rats. EGCG is a metabolite of catechin which is the main bioactive component in green tea. Materials and methods: In the present study 74 Albino-Wistar mail adult rats were used. The weights of the rats ranged between 180-210 g. The ages of the rats ranged between 3 and 5 months. Rats were randomly selected and classified in 6 groups: control, trauma, serum physiological (SP), 25, 50 mg/kg and daily consumption of EGCG (10 mg/kg). The first group was not subjected to any operation. Other groups were exposed to compression damage for 1 min using a clip closing with a pressure of 50 g/cm 2 . The second group was given trauma, the third was given after trauma SP, the fourth group was given 25 mg/kg EGCG, the fifth group was given 50 mg/kg EGCG. The sixth group, daily consumption EGKG group, was given intraperitoneal 10 mg/kg EGCG for 14 days and then the rats in this group were exposed to trauma. Nerve samples were taken from each group 28 days after traumas; light and electron microscopic sections of these samples were histopathologically analyzed and their lipid peroxidation levels were determined biochemically. Results: It was found that the levels of lipid peroxidation were reduced at a statistically significant level in the trauma + daily consumption EGCG, trauma + 25 mg/kg EGCG, trauma + 50 mg/kg EGCG groups when compared to the trauma and trauma + SP groups. Degeneration and oedema were reduced as well in the trauma + daily consumption EGCG, trauma + 25 mg/kg EGCG group when compared to the trauma and trauma + SP groups. Conclusion: Catechin and its derivatives with antioxidant properties reduced secondary damage which is an important component of peripheral nerve injury in rats. The green tea includes antioxidants effect and consumption of them has a protective role for neurotrauma like peripheral neural damage. Objective: Long-term suppressive antimicrobial therapy is a treatment option in patients with a high risk of relapse during staphylococcal implant-associated bone and joint infection. The goal of suppressive treatment is to control clinical manifestations rather than eradicate infection. However, suppressive therapy is binding for the patients and not always safe. Method: We prospectively used F18 FDG PET/CT in a cohort of patients with staphylococcal implant-associated spine infection requiring long-term suppressive therapy, to evaluate residual disease at the site of infection. PET/CT was performed 6 weeks to 6 months after the surgical therapy and then during the follow-up (once to twice in a year). Persistent residual disease was defined as a SUV max of infected-spine [SUV max of non-infected spine (SUV max+ ). The suppressive therapy was stopped if both SUV max were similar. Result: Five patients (mean age of 54 ± 21 years) with chronic staphylococcal (3 infected with S. aureus, 1 infected with coagulasenegative staphylococci and 1 infected with both) implant-associated spine infection were included (4 patients with instrumented posterior lumbar fixation and 1 patient with vertebral cementoplasty). Surgery, which was considered non optimal to obtain a microbiological cure (implant retention), was performed in 4 of the 5 patients. 10 PET/CT were performed during the suppressive therapy. Similar SUV max was obtained in 2 patients at 6 month and in 1 patient at 12 month, allowing the discontinuation of the suppressive therapy. No relapse was observed during a follow-up of 18, 23 and 24 months. SUV max+ was still observed in the 2 other patients, 9 and 21 months after the initiation of suppressive therapy, respectively. Suppressive therapy is still ongoing in these patients. Conclusion: F18 FDG PET/CT may facilitate the discontinuation of long-term suppressive therapy in patients with staphylococcal implant-associated spine infection. clinically the construct is subjected to dynamic loads. This study examined the effects of dynamic loading on the height of both unaugmented vertebral bodies (VBs) and those having undergone VP. 32 vertebrae (T5-L1) from four spines were randomised with stratification into four groups. Groups 2, 3 and 4 were loaded to create a fracture with the end-point being 75 % of the anterior VB height. Group 3 underwent bipedicular VP and received a nominal 15 % cement volume fill. Group 4 underwent bipedicular VP with an estimated 30 % fill. Neither groups 1 or 2 were augmented. Specimens were then loaded on a fatigue testing rig for 22,000 cycles over a specified load range. VB heights were recorded post dissection, post initial static fracture and post fatigue. BMD analysis confirmed the vertebrae were osteoporotic (mean 67 ± 14 mgHA/cm 3 ). Two way ANOVA indicated no difference between cohorts for either initial anterior VB height (F = 0.18, p = 0.91) or BMD (F = 0.26, p = 0.85). It did show differences in BMD between spines (F = 22.2, p B 0.001). On initial fracture there was no significant difference found in terms of the yield load between cohorts (F = 3.4, p = 0.06) but, as expected, there was a significant difference in yield loads between spines (F = 44, p B 0.001). There were significant differences between groups with regards to changes in height during the fatigue loading phase with a greater loss in the unaugmented cohort (F = 5.25, p = 0.016). There was no significant difference between the two augmented groups. Calculating the total height reduction from post dissection to post-fatigue, the greatest loss was found in group 2, the unaugmented but initially fractured specimens (F = 5.34, p = 0.006). It was shown that VP arrested further deformation of the VB during a cyclic fatigue testing process, which may be considered to be more akin to the normal physiological loads placed upon the spine. Unaugmented VB which had been fractured using the same protocol, to the same deformation, were shown to have continued deformation through the cyclic loading phase. The vertebra that were unfractured but subjected to the fatigue phase (group 1) demonstrated a varying degree of deformation, ranging from approximately zero and 0.7 cm. Overall both the 15 and 30 % fill groups appeared to arrest further vertebral body deformation to the same degree.
P208 RADIATION DOSE FOR PATIENT AND
P209 THERAPEUTIC EFFECT OF CATECHIN ON RAT SUBJECTED SIATIC NERVE INJURY
P211 FATIGUE LOADING OF OSTEOPOROTIC VERTEBRAE POST VERTEBROPLASTY
P212 ACCOUNTING FOR SPINAL METASTASES WHEN PREDICTING FRACTURE
Vishal Borse, Robert Oakland, Adam Liddle, Daniel Skrzypiec, Nik Kapur, Richard Hall School of Mechanical Engineering, iMBE, Leeds, UK Introduction/aim: Structural changes to bone within the vertebral body can significantly decrease its strength. Techniques for predicting fracture within such vertebrae would be beneficial for both biomechanical investigation as well as clinical practice. This study aims to investigate structural properties of metastatic lesions in the spine and to examine applicability of a fracture prediction model suitable for cancerous bone. Materials and methods: 41 vertebrae affected by osteoporosis and 12 vertebrae containing metastatic lesions (as a result of bladder cancer) were used to investigate the structural properties of the vertebral body. All specimens underwent an initial lCT scan followed by fracture where the vertebra was compressed eccentrically to create wedge fracture [1] . The fracture load was determined from the loaddisplacement curve. Following this, a map of the elastic modulus within each slice of data (taken in the transverse plane) was generated from initial scan. Analytical engineering beam theory was used to identify the weakest slice and to estimate minimal fracture force of the specimen [2] . The analytical predictions were compared with the experimentally determined fracture loads. Results: The method used for prediction of fracture loads was benchmarked using the dataset for osteoporotic vertebrae. Statistically, agreement between the experiment and analysis for this dataset gave a mean difference of 0.25, a limit of agreement of ±0.46 kN and a correlation coefficient (r 2 ) of 0.93; for metastatic vertebrae results were initially 1.2, ±1 kN and 0.18, respectively; excluding extravertebral body lesions from the metastatic data gave a significant improvements in the results 0.41, ±0.47 kN and 0.64, respectively. Discussion: Structural analysis similar to that previously published [2] was used on metastatic vertebrae containing osteoblastic and osteolytic lesions. Initial results showed poor prediction power due to the presence of extra-vertebral lesions. Masking these lesions gave significantly improved prediction. Conclusion: Care must be taken, when making fracture predictions, to properly account for the type of lesions since these affect the local structural properties. References 
P215 RE-EVALUATION OF PROCALCITONIN AS DIAGNOSTIC PARAMETER FOR SPONDYLODISCITIS
Michael Knoop
Clinic of Neurosurgery, HELIOS Hospital Bad Saarow, Bad Saarow, Germany
Introduction: Spondylodiscitis is usually caused by haematogenous spread of bacteria from an infectious focus at some distance from the spine or postoperative. The diagnosis of spondylodiscitis is often prolonged. The laboratory parameters to be determined are leukocytes, C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR). In patients with acute disease, there is a massive increase of the inflammation parameters and the ESR. We reevaluated procalcitonin (PCT) as a diagnostic parameter for spondylodiscitis. Methods: Patients with spondylodiscitis were included in this prospective study from 01/2009 to 09/2011. ESR, CRP, leukocytes, and PCT were examined. For microbiological examination, surgery or CT-guided punctures were performed. Results: 21 patients were included in the study: spondylodiscitis without pneumonia or sepsis n = 18 and spondylodiscitis with pneumonia n = 3. We found raised inflammatory parameters (CRP, leukocytes, ESG) in all patients with spondylodiscitis. Influenced by the therapy these parameters decreased during the observation period. The PCT concentration was elevated for spondylodiscitis without pneumonia in 5.5 % (1/18) and spondylodiscitis with pneumonia in 100 % (3/3). Conclusion: Procalcitonin is helpful in patients with spondylodiscitis as a parameter for an infectious complication, e.g. pneumonia or sepsis.
S356
Eur Spine J (2012) Aim: To introduce the use of a specially designed jig for lordoplasty. Methods: Nine patients with osteoporotic vertebral collapse underwent lordoplasty under X-ray imaging. A specially designed jig was used in all cases. Cement was injected percutaneously into the upper and lower adjacent vertebrae. The trochar and cannula were not removed after injection, but were connected to a special jig which allowed us to perform distraction and compression gradually. Distraction force was applied to restore the vertebral height and cement was injected into the fracture vertebra afterwards. Results: Mean age was 70 (53-88 years old). All patients were followed up for at least 1 year. The average VAS score improved from 7.8 to 1.5. Mean improvement in segmental kyphosis angle was 7°. Mean vertebral height restoration was 66.8 %. There was no serious complication perioperatively.
Conclusion:
The preliminary result of lordoplasty with our specially designed jig was safe, effective and encouraging.
P217 EN-BLOC SACRECTOMY BY COMBINED ANTERIOR AND POSTERIOR APPROACH FOR SACRAL CHORDOMA
Jambuladinne Naresh-Babu, Narayana-Rao VV, VenkataSwamy Chavala Spine Surgery, Mallika Spine Centre, Hyderabad, India
Introduction: Sacral tumors are relatively rare, and experience related to resection of these tumors is therefore limited. Although radical resection with intact tumor capsule with ''no touch'' technique prolongs the disease-free survival period, surgical management necessitates sacrectomy and if the tumour involves S1 and reconstruction is required. We present three cases of sacrectomy performed through a single stage anterior and posterior approach. Materials and methods: Three patients with sacral chordoma who underwent sacrectomy were included. All patients were male and presented with perisacal pain. Of which, a 54-year-old man presented with sacral pain and loss of bowel and bladder function. One patient underwent percutaneous biopsy. Total sacrectomy was done in one and sacal amputation below S2 was done in two patients. Spine pelvic stabilization was done when S1 was excised. Tumour is resected through anterior and posterior approaches in a single stage. Transperitoneal approach: through laparotomy, rectum is mobilized off the tumor. Internal iliac, middle sacral arteries and veins were ligated. Posterior approach: Skin incision included the previous biopsy tract. Laminectomy was done to expose thecal sac which was ligated below S1 roots and cut. The entire sacrum along with tumor and the skin containing biopsy tract was then excised en bloc. Violation of the tumor capsule was avoided at all stages. Spinopelvic fixation: Posterior superior iliac spine was osteotomised to make it level to the sacrum. 8 9 70 mm iliac screws into the ilium bilaterally and connected to the lumbar spine by contoured rods.
Results: All patients tolerated the procedure well. Total blood loss was 900 (±150 ml) which happened mostly during posterior approach. There was no incidence of recurrence at 2 years. One patient had severe ileus for 1 week. Bowel and bladder incontinence persisted in one patient. All were able to ambulate but complained of severe numbness of posterior aspect of leg. Anterior wound healed well in all patients but the posterior wound gaped in one which required negative pressure dressings and secondary sutures. Conclusion: Single stage combined anterior and posterior approach allows safe enbloc excision of sacral tumours. The anterior approach improves the surgeon's ability to dissect the tumor accurately from the rectum and to gain control of the vessels and enable a safer posterior sacrectomy. 1. clinical, radiographic and surgical factors that are associated with adjacent segment degeneration after surgical correction and fusion of degenerative lumbar scoliosis. 2. period of occurrence of radiological adjacent segment degeneration after surgical correction of degenerative lumbar scoliosis.
Materials and method:
A total of 98 patients with minimum 5-year follow-up who had surgical correction and lumbar/thoracolumbar fusion with pedicle screw instrumentation for degenerative lumbar scoliosis were included. We evaluated the correlation between occurrence of radiologic adjacent segment disease and the following patient parameters [age at operation, sex, body mass index (BMI), medical comorbidities, BMD], radiological parameter [Cobb's angle, angle type, lumbar lordosis, pelvic incidence, intercristal line, preoperative existence of an adjacent segment degeneration on plain radiograph and magnetic resonance imaging(MRI)], and surgical parameters [number of the fusion level, decompression level, floating OP, posterolateral interbody fusion (PLIF)]. Clinical outcomes were assessed with the Visual analogue score (VAS) and Oswestry disability index (ODI).
Results: ASD was found in 44 (44.8 %) patients at average of 48.0 months. Factors related to ASD occurrence were preoperative existence of disc degeneration on MRI and age at operation (P = 0.0001, 0.0364). There were no significant difference between radiological adjacent segment degeneration and clinical results statistically. (Chi-square tests, P = 0.637). Discussion: The presence of disc degeneration as well as individual patient characteristics, such as age greater than 65 years, female gender, osteoporosis, and postmenopausal state, also appear to be risk factors for ASD that should be considered before recommending spinal fusions. Conclusion: Patients over the age of 65 and with preoperative disc degeneration on plain radiograph and MRI were at higher risk of developing ASD. There was no correlation between radiologic degeneration of cranial adjacent segment and clinical results. Introduction: Of all surgically treated disc herniations, thoracic disc herniation (TDH) represents only between 0.15 and 1.8 % and there is lack of sufficient information on surgical treatment in the literature. The aim of this retrospective study was to analyze the results of 2 different surgical approaches for TDH. Materials and methods: 20 patients [8 male, 12 female, average age 56 (27-67)] with a total of 27 levels TDH and treated surgically were included. All had myelopathy and/or radicular pain. 9 with 15 levels TDH underwent anterior transthoracic decompression and fusion (ATDF) and 11 with 12 levels TDH underwent posterior decompression and fusion (PDF) with modified transfacet approach. Results: 20 patients had single, 5 had 2 and 2 patients had 3 levels TDH. 16 TDH were at T8 and below. 16 were paracentrally and 11 were centrally located. 8 were calcified. Average follow-up was 40 (12-113) months. All patients had successful resection of TDH. There were no significant differences between the 2 surgical groups in terms of preoperative VAS (8.3 vs. 8.43), Oswestry 41.6 vs. 43.36), JOA (7.5 vs. 7.45) myelopathy scores, amount of bleeding, hospitalization (p \ 0.05). The only significant difference at post-op period was in percentage improvement in JOA score (51.77 vs. 69 %, p = 0.036). One patient in ATDF group had no improvement in JOA score. 5 patients (55 %) in ATDF (pulmonary (3), dural tear (1) and superficial infection (1)) and 2 (18 %) patients in PDF (hematoma (1), deep wound infection (1)) groups had complications. None of the patients in each group had neurological compromise.
Conclusion:
Patients with TDH and treated by PDF had better improvement percentages in myelopathy scores and had less complications when compared to patients treated by ATDF. Oswestry, VAS and global outcome scores on the other hand were similar.
P221 THE PREVALENCE OF KNEE OSTEOARTHRITIS IN SPINAL SAGITTAL IMBALANCE
Jun Seok Bae, Jee-Soo Jang Neurosurgery, Wooridul Spine Hospital, Seoul, Korea, Korea (ROK/ South Korea)
Objective: To evaluate the prevalence of knee osteoarthritis (OA) in patient with sagittal imbalance due to lumbar degenerative kyphosis. Materials and methods: A total of 172 patients who had lumbar degenerative kyphosis were enrolled and were evaluated by knee radiographs obtained during weight bearing. Knee OA was defined as Kellgren-Lawrence grade (K-L grade). Spinopelvic parameters including lumbar lordosis, thoracolumbar kyphosis, thoracic kyphosis, pelvic tilt, sacral slope, pelvic incidence, and sagittal vertical axis were analyzed to evaluate the influence on development of symptomatic knee OA.
Results: Symptomatic knee OA was observed in 35 of 172 (20.3 %) patients. 34 of 35 were female with mean age of 66 years old. In terms of spinopelvic parameters, sagittal vertical axis (SVA) showed a significant correlation with K-L grade (p = 0.037). SVA of each K-L grade were as follows: 90.86 mm in grade 1, 66.46 mm in grade 2, 88.79 mm in grade 3, and 51.5 mm in grade 4. Conclusion: Pelvic retroversion and knee flexion position is to compensate stooping posture. It gains mechanical advantage but also increases the tension of the lower extremity muscle and influences the knee joints. We think the lowest value of SVA in grade 4 is due to compensation of knee flexed position. Sustained knee flexion consequently leads to disruption of knee joints as seen the present results. This study shows sagittal imbalance due to lumbar degenerative kyphosis bring about knee joint OA. In Group 1 there were 50 patients (17 males and 33 females) with mean age 58 years (range 35-86 years) who were treated with posterolateral lumbar fusion (PLF) without any cages.34 out of 50 patients had fusion at 1 level and remaining 16 had fusion at 2 or more levels. In Group 2 there were 46 patients (14 males and 32 females) with average age 50 years (range 24-69)who were treated with posterior lumbar interbody fusion (PLIF). The cages used for PLIF were either hollow titanium cages, or trabecular metal cages. 0.36 out of 46 patients had fusion at 1 level and remaining 10 had fusion at 2 or more levels. Oswestry disability index (ODI) score and visual analogue scale (VIS) score for backpain and leg pain were measured. Results: The mean pre operative ODI score in Group 1 was 58 (range 24-80) which improved at 6 months to 37 (range 0-84) and at 12 months 34 (range 0-88). The backpain on VIS in Group 1 was mean 7.6 (range 2-10) which improved to 4.7 (range 0-10) at 6 months and 3.8 (range 0-10) at 12 months. In group 1 (PLF) there were 2 patients who had dural leak and 2 developed post operative infection which was treated with antibiotics. 3 patients had pseudarthrosis, 2 of which needed further surgery. The average time to fusion on X-rays was 13 months (range 12-24 months). In group 2 the mean ODI pre operatively was 59 (range 22-88) which improved to mean score of 31 (range 0-64) at 6 months and 28 (range 0-74) at 12 months. The mean VIS score for backpain pre operatively was 7.7 (range 4-10) which improved to 3.6 (range 0-10) at 6 months and 3.7 (range 0-10) at 12 months. 1 patient had dural leak and 1 patient developed post operative infection which needed debridement. 1 patient had pseudarthrosis which was asymptomatic. In 1 patient the cage slipped backwards post operatively, but being asymptomatic was left alone. The average time to fusion was 8 months (range 8-16 months).
P222 OUTCOMES OF INSTRUMENTED FUSION IN DEGENERATIVE LUMBAR DISC DISEASE: COMPARISON OF RESULTS BETWEEN POSTERIOR LUMBAR FUSION AND POSTERIOR LUMBAR INTERBODY FUSION
Conclusions: Our results show that the patients with PLIF had better outcome compared to ones with PLF. The post operative scores in PLIF group had significant improvement even at 6 months.
P223 ADULT SCOLIOSIS AND PJK AFTER POSTERIOR FUSION: IS POSSIBLE TO PREVENT IT?
Mario Di Silvestre, Francesco Lolli, Francesco Vommaro, Konstantinos Martikos, Angelo Toscano, Elena Maredi, Tiziana Greggi
Spine Surgery Department, Instituto Ortopedico Rizzoli, Bologna, Italy
Aim of the study: To identify PJK risk factors and strategies to prevent it in adult scoliosis surgery. Materials and methods: Thirty-eight consecutive patients (31 women and 7 men, mean age 66 years) surgically treated at Our Department between 2000 and 2005 were included. All patients were affected by an adult idiopathic scoliosis (AdIS) with positive sagittal imbalance; in 14 cases a previous fusion was performed. A posterior only pedicle screw fusion associated with a PSO in 7 cases and with multilevel SPO in 25 cases, was performed. Charts, radiographic, and outcomes analysis (Oswestry, VAS) was performed.
Results: At a mean follow up of 3.8 years (range 2-8) PJK incidence was 23.7 %. In case of short instrumentation (upper level between T10 and L1) incidence increased to 50 %. According to pelvic incidence, patients were divided into 2 groups: Group A (PI \ 55°: 23 cases) and Group B (PI [ 55°: 15 cases). Patients of Group B showed an increased loss of lumbar lordosis (43 vs. 12 %), of sagittal balance (35 vs. 15 %) and an increased PJK incidence (40 vs. 13.6 %) at final follow up. Conclusions: PJK incidence is an important and not so rare complication in spinal deformities surgery. Our data showed that a low UIV (T10-L1) and a high pelvic incidence ([55°) is associated with a statistically higher risk of developing a proximal junctional kyphosis. Our strategy to prevent it consists in a preoperatory planning, where the choice of surgical technique is made based on this formula: X = pelvic incidence -lumbar lordosis (measured after packaging a plaster cast), where X is the correction in degrees required to achieve sagittal balance. In case of smooth kyphosis and sagittal imbalance: PSO or VCR is performed if X [ 30°, SPO or PSO (in case of major imbalance) if X \ 30°. In case of sharp angular kyphosis and sagittal imbalance: PSO or VCR is the choice. Again, UIV must be [T3.
P224 FUSION FROM LUMBAR SPINE TO THE SACRUM: ANALYSIS AND TREATMENT OF MECHANICAL COMPLICATIONS. A REVIEW OF 135 CASES
Alexis Faline, Marc Szadkowski, Vincent Fière Spine Department, Centre Orthopédique Santy, Lyon, France
Sacral fixation and fusion during lumbar fusion increases the rate of mechanical complications. The purpose of this study is to retrospectively determine the main predicting factors of these complications. Materials and methods: 135 patients were operated for degenerative disc disease, isthmic spondylolisthesis, or spine deformity with a lumbar fusion extended to pelvis in our hospital between 2008 January and 2010 December. Sacral fixation was always done with a sacral plate, using an S1 screw and an alar sacral (S2) screw. Full X-ray of the spine, in front and lateral views, were systematically done before surgery, and at 3, 6 and 12 months follow up. A CT-scan was performed in case of unexplained lumbo sacral and radicular leg pain. We noticed every mechanical complications, and classified them into: misplaced screw with secondary nerve root pain and/or screw loosening or breakage with pseudarthrosis. We analyzed following parameters: etiology (DDD, spondylolisthesis, deformity with and without PSO), clinical parameters (age, BMI), X-ray parameter (sagittal balance, L5 S1 disc height) to find predictive factors of those complications. Results: At last follow up, 22 patients (16 %) have had a lumbo sacral complication: 17 pseudarthrosis, and 5 misplaced screws. Pseudarthrosis occured in 9 cases of DDD, 6 deformity cases, and 2 isthmic spondylolisthesis cases. Absence of cage for interbody fusion at L5 S1 level, great disc height, long fusion (more than five levels) were statistically related to a higher rate of pseudarthrosis. A re operation with ALIF and BMP 2 was performed for all cases. A revision posterior procedure was necessary in 2 cases, with an iliac fixation. Misplaced screws were only at S2 level, and were pulled out during revision. There were no relationship between clinical parameters and mechanical complication rate, neither between sagittal morphotype and mechanical complication. Conclusion: Using L5 S1 cage and iliac fixation are recommended to minimize mechanical complication rate during lumbo sacral fusion, especially during long fusion.
P225 SURGERY FOR ADOLESCENT IDIOPATHIC SCOLIOSIS (AIS): TWO STEPS FORWARD ONE STEP BACK FOR CORONAL PLANE CORRECTION
Umit Ozgur Guler, Yasemin Genc, Emre Acaroglu Orthopaedic Spine, Ankara Spine Center, Ankara, Turkey Background: Surgery remains to be the gold standard in the treatment of AIS with curves over a certain magnitude. The rate of correction of curves in the coronal plane has been the main outcome measure by which different surgical instrumentation systems and techniques had been compared. This study aimed to analyze the results of controlled trials (CT) on surgical treatment of AIS published over 30 years, and compare the results of these CTs with each other for coronal correction. Our hypotheses were that although coronal plane correction appears to be improved over this time frame the newly introduced techniques might be associated with a positive bias. Method: With Literature search initially 8,355 articles, 775 abstracts were screened, and 79 articles were retrieved in full; and only 15 studies included 3 for Harrington vs CD, 2 for CD versus CD like system, 3 for hybrid vs all hook and 7 for hybrid and all screw technique found to be of adequate standards to be included in the review. As studies included in this study are cohort studies with disparity of surgical interventions, heterogeneity of outcome measures and different qualities, a meta analysis could not be performed. Instead, a systematic review was performed comparing the results of systems with each other as well as themselves based on whether they were the newly introduced system or existing standard at that time. Findings: Our findings can be seen on Table 1 . It was seen that the average correction in the frontal plane improved gradually from 38.3 % in Harrington instrumentation to 59.9 % in all screw systems. Likewise, loss of correction from post-op to the end of follow up has improved from 19.4 % for Harrington to 3.2 % for all screw systems. Interestingly, for CD or similar and hybrid systems, the overall correction rates were much higher when the system was compared to the existing standard (Harrington for CC and like and CD and like for hybrid) (Fig. 1) . Conclusion: These findings suggest that there was a gradual improvement in coronal correction and its' maintenance over 30 years. However, there may be a positive bias for new systems as they are introduced or a negative bias for systems that are compared as standards of the day. Being aware of this phenomenon may be important in critical reading of reports on research in this area. Introduction: Few studies of gait analysis of intermittent claudication have been published and almost all of them evaluated using a ground reaction force plate. We developed a simple examination system using a treadmill for gait analysis. The purpose of this study was to examine the gait characteristics of patients with intermittent claudication due to LSS using our motion analysis method. Especially we evaluated the gait characteristics according to the level of lumbar nerve root injury. Materials and methods: Subjects comprised 12 healthy volunteers (Group C) and 22 patients with intermittent claudication due to LSS. Patients with intermittent claudication were divided into two groups: patients with L4 nerve root injury (Group L4, 7 patients), and patients with L5 nerve root injury (Group L5, 15 patients). The walking motions on a treadmill of all the subjects were analyzed by tracing the paths of five handmade LED markers, using video recordings together with our independently developed software. The attachment sites of the LED markers were as follows: acromion, anterior superior iliac spine, head of the fibula, lateral malleolus of the ankle joint, and head of fifth metatarsal bone on the affected side. Every subject walked on the treadmill until she or he felt pain at the leg during maxillary 10 min gait. We focused on the knee joint and the ankle joint in this study.
Results: The gait characteristics of Group L4 included temporary increases in the flexion movements (notch) of the knee joint shortly after toe grounding. The mean notch value in Group L4 was 7.1 ± 6.7°versus 5.3 ± 3.9°in Group C and 2.4 ± 3.2°in Group L5, suggesting mild quadriceps weakness in Group L4. The mean amplitude of the ankle joint at swing phase was 16.5 ± 5.5°in Group C, 15.5 ± 6.0°in Group L4, and 9.7 ± 5.8°in Group L5. Additionally, in the ankle joint of Group L5, the waveform of one peak pattern by the disappearance of second peak was shown in 6 cases of 15 (40 %). The gait characteristics the of Group L5 include ''decreased amplitudes in the swing phase'' and ''single-peak waveforms'' in the ankle joint, suggesting mild tibialis anterior muscle weakness. Conclusions: We investigated gait characteristics of patients with L4 nerve root injury and patients with L5 nerve root injury to make the diagnosis. It was possible to diagnose between L4 nerve root injury and L5 nerve root injury using our gait examination system.
P227 IMPROVED SIT-TO-STANCE-TO-SIT PERFORMANCE AFTER EARLY INDIVIDUALIZED PHYSICAL THERAPY IN PATIENTS AFTER FIRST-TIME LUMBAR MICRO-DISCECTOMY
Lotte Janssens, Simon Brumagne, Ann Spriet, Peter Van Wambeke, Madelon Pijnenburg, Bart Depreitere Department of Rehabilitation Sciences, K.U.Leuven, Leuven, Belgium
Introduction/aim: After first-time lumbar micro-discectomy (LMDT) long-term residual functional complaints are not infrequent. The study aim was to determine whether individualized and early started physiotherapy (PT) after LMDT enables patients to improve the performance of a sit-to-stance-to-sit task (STSTS).
Materials and methods: Twenty-one middle-aged patients following LMDT (paramedian herniated disc L4-L5/L5-S1) were randomly divided into a PT group (n = 9) and control group (n = 12). The individual PT started 2 weeks post surgery and was based on a history taking and physical examination. It was mainly oriented on patient education, ergonomics and motor control exercises. Primary outcomes were evaluated at 2 (baseline), 8 and 24 weeks after surgery.
Patients were asked to perform 5 consecutive STSTS movements. Total duration, phase duration (based on center of pressure displacement) and pelvic and thoracic kinematics (accelerometers) were recorded. Differences between the groups over time were assessed by repeated measures ANOVA.
Results: At 8 weeks post surgery the PT group needed significantly less time to perform 5 consecutive STSTS movements compared to the control group (14 ± 4 s and 26 ± 17 s, respectively, p \ 0.05) which was still observed 24 weeks post surgery (respectively, 13 ± 3 s and 19 ± 7 s, p \ 0.05). This shorter duration can be mainly explained by a significantly shorter stance phase in the PT group compared to the controls at 8 weeks post surgery (1.54 ± 0.38 s and 3.03 ± 1.77 s, respectively, p \ 0.05). In addition, at 8 weeks post surgery the PT group showed a significantly earlier anterior pelvic rotation (compared to the trunk movement) compared to the controls when the first sit-to-stance was initiated (0.010 ± 0.06 s and 0.03 ± 0.05 s, respectively, p \ 0.05). Discussion: The performance of a functional task such as the STSTS was significantly improved in LMDT patients having PT compared to the control LMDT patients. A more optimal (earlier) preparatory pelvic control can explain the shorter stance phase in the patients following PT. This functional improvement was already visible 8 weeks after surgery. Conclusion: Active individualized PT starting 2 weeks after LMDT may play an important role in early improvement of function and return to daily activities.
Surgical treatment of osteoporotic vertebral collapse (OVC) with neurological deficits presents significant clinical challenges and problems because elderly patients have extremely fragile bones and often have serious medical comorbidities. Clinical results of surgery in these patients strongly depend on the extent of comorbidities that induce secondary osteoporosis and affect the severity of osteoporosis. We examined the effects of medical history, comorbidities, and severity of osteoporosis on surgical outcomes for these patients, along with the factors that predict postoperative functional decline in activities of daily living (ADLs Introduction: Due to the lack of clinical tools for muscle characterization, spinal disorders are usually analyzed from an osseous perspective with little focus on muscular parameters. The aim of this study is to evaluate the reliability of a new protocol allowing 3D measurement of muscle geometry and fat infiltration. Methods: MRI protocol: Two axial acquisitions from the thoracolumbar region to the patella were obtained: one T1 weighted, acquisition clinically used and one based on the Dixon method, permitted to evaluate the fat infiltration. Muscle reconstruction: With Muscl'X software, 3D reconstructions of 15 muscles were obtained identifying the muscle's contour on a limited number of axial images; 3D reference were obtained only on T1 acquisition identifying the muscle's contour on all axial images. Reliability: For two volunteers and for both acquisitions, three readers completed reconstructions three times across three sessions.
Each reconstruction was projected on the reference to calculate the 'point to surface' error. For the mean section, the max section the length and the volume, the reconstructions value were compared to reference values and intra-and inter operator variability was evaluated for these parameters and fat infiltration. Results: On average for all muscles, 2xRMS 'point to surface' error was inferior at 3 mm for both acquisitions. Except for the max section, parameter's error in reconstruction compare to reference was inferior at 5 %. Intra and inter variability were inferior at 5 % for these parameters and the fat infiltration for both acquisitions. Discussion: Data from this study demonstrated the reconstruction's accuracy with Dixon images and an excellent inter-and intra reliability. It will therefore be possible to apply this protocol to characterize the role of muscles in postural balance and to evaluate the impact of spine surgery on muscle. Surgery by procedure; 25 anterior cervical discectomy and fusions, 17 posterior cervical fusions, 7 combined anterior and posterior cervical fusions, 10 thoracic fusion surgeries, 18 transforaminal lumbar interbody fusions with 12 axial lumbar inter-body fusions, 11 trans-psoas discectomy and fusions and 8 combined thoraco-lumbar fusion procedures. Silicate-substituted calcium phosphate was used as bone extender without any additional graft material, bone marrow aspirate or BMP. Clinical outcomes were assessed using the visual analog scale (VAS), Oswestry Disability Index (ODI), and Neck Disability Index (NDI). Fusion was determined by the presence of bony bridging on two consecutive sections, in at least two planes on CT imaging. Results: At a follow-up of 12 (±4.7) months, 90 % of all patients demonstrated radiographic fusion. Fusion rates were highest in the cervical spine (97 %) followed by thoracic and lumbar spine (86 and 81 % respectively). There were significant improvements in all clinical outcome measures; ODI 11.1 (±10.2) and NDI 9.0 (±11.4), VAS-Back 3.1 (±3), VAS-Leg 3.5 (±3.6), VAS-Neck 3.7 (±2.5) and VAS-Arm 4.0 (±3.2). There was no radiographic loosening of instrumentation due to infection or nonunion in this series, and no subsequent revisions for non-union were required. Conclusion: Silicate-substituted calcium phosphate is an alternative to autogenous bone graft in spinal arthrodesis procedures. At 12 months follow-up, we detected high levels of bony fusion using Si-CaP in combination with various surgical spinal techniques. Background: Several comparative studies have been published on Balloon kyphoplasty (BKP) and vertebroplasty (VP); however, there is still a lack of large patient series and unbiased comparisons. The current study therefore aimed at a propensity score matched comparison of two vertebroplasty and kyphoplasty cohorts from two separate observational case series. Methods: The data on monosegmental kyphoplasty (n = 276) and vertebroplasty (n = 97) for osteoporotic vertebral fractures were compared in regards to (1) kyphotic realignment, (2) cement extrusions, (3) improvement of quality of life, (4) patient satisfaction (5) pain relief. Propensity score matching was used for balancing the confounders between exposure groups. The propensity score was derived from a multivariate logistic regression adjusted for different confounders. Five strata of the propensity score were used for minimizing selection bias and assessing the influence of treatment on each of the five outcomes. Results: Both treatment groups showed significant pain relief and improvement of quality of life pre-to postoperatively. A total of 21.1 % of patients in the BKP group and of 35.6 % in the VP group did not show an appreciable height restoration. There were 1.4 % of cases with symptomatic cement extrusion in the BKP and 1 % in the VP group. There was no significant difference between the treatment groups in regards to the proportion of patients with no worsening of alignment, the proportion of patients with kyphotic realignment of 5°-10°, patient satisfaction, improvement of quality of life and pain relief. The statistical model showed a 2.4-times higher likelihood (CI 95 % 1.28-4.66) for a cement extrusion in VP and a 0.23-times lower likelihood (CI 95 % 0.06-0.86) for a realignment of more than 10°, compared with BKP. Conclusions: Both treatments lead to significant pain relief, fracture stabilization without further height loss in the majority of patients, a significant improvement of quality of life and to patient satisfaction in around 4/5 of the surgeries. BKP seems more appropriate in cases were more than 10°realignment is a treatment goal. In patients with little kyphotic deformity and minimal height loss vertebroplasty leads to a similar effect than balloon kyphoplasty. Despite relatively high asymptomatic extrusion rates, both procedures appear as save treatment methods in regard to the proportion of severe adverse events.
P234 GEOMETRICAL RISK FACTORS FOR LOW-GRADE SPONDYLOLISTHESIS AND THE ESTABLISHMENT OF SLIP ON LATERAL X-RAYS
Janneke Schimmel, Jan van Loon, Noël Keijsers Research, Development and Education, Sint Maartenskliniek, Nijmegen, The Netherlands Background: Many demographic and radiologic risk factors have been identified for the development or progression of a degenerative spondylolisthesis. However, the relationship of several geometrical properties of the lumbar vertebrae and to what extend a combination of these factors were associated with a higher risk of spondylolisthesis is unknown. Furthermore, we investigated the amount of anterior and posterior slip to indicate the presence of a pseudospondylolisthesis. Materials and methods: Standing lateral X-rays of 60 patients with a radiological confirmed spondylolisthesis at level L4-S1 (case group) were compared to 180 randomly selected X-rays without radiographic defects (control group). The wedge-shape, sacral slope, diameter ratio, percentage of anterior and posterior slip of the vertebrae, and their reproducibility were assessed. A forward stepwise multivariate logistic regression was performed to identify risk factors for a spondylolisthesis. Two-tailed paired t tests were used to compare anterior and posterior slip.
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Results: High ICC values for the various anatomical parameters of the vertebrae were found, indicating a high reproducibility. Patients had a higher ratio L5/S1, larger wedge L5, and a larger sacral slope compared to the control group, but not different between grade I and grade II. Three geometric factors (ratio L5/S1, wedge L5 and slope) were included in the multivariate logistic regression model. The posterior slip was significantly larger than the anterior slip in the L5-S1 patients (0.24 ± 0.09 vs. 0.16 ± 0.09, p \ 0.001). Discussion: One should be alert on the development and/or progression of spondylolisthesis in the presence of spondylolysis when a large deformity of the vertebra (wedging), a high sacral slope, or decreased anteroposterior diameter ratio is visible. Moreover, a combination of these three risk factors further increases the risk of a spondylolisthesis. The presence of pseudospondylolisthesis was confirmed by the larger anterior compared to the posterior slip. Results: The overall complication rate was 3.3 %. Intraoperative complications occurred in 2 patients (0.9 %), due to the inability to mobilize the adherent vascular structures to gain access L4/5 segment. No significant vascular complications or injuries to the abdominal viscera occurred. Rare incidents, e.g. prolonged ileus, pancreatitis, cholecystitis did not occur. The postoperative course was complicated in 4 patients (2 %), which included 2 incisional hernias (0.9 %), 1 patient with retrograde ejaculation (0.45 %) resolved after 8 months, and 1 left leg sympathetic dysfunction (0.45 %) resolved after 3 months. Other postoperative complications such as superficial wound infections, revision surgery due to radiculopathy, pseudarthrosis and chronic pain syndrome occurred in 4.7 % but they are not considered as approach related.
Conclusion:
The complication rates following lumbar anterior retroperitoneal approach to the spine at our institution was remarkably low, especially vascular events. We would consider that this approach can be safely performed by a spinal surgeon who is trained and certified. However the presence of an access surgeon is recommended in those centers that are not regularly exposed to this approach.
P236 DO CARBON FIBER CAGES BEHAVE DIFFERENTLY FROM PEEK CAGES IN ADULT SPONDYLOLISTHESIS RECONSTRUCTION?
Marco Teli, Giuseppe Grava, Federico Valli, Maria Serena Tajana, Domenico Prestamburgo
Orthopaedics, Hospital of Legnano, Legnano, Italy Introduction/aim: To provide an evaluation of posterior lumbar interbody fusion (PLIF) in which impacted carbon-composite (group 1) and peek cages (group 2) were used along with pedicle screw fixation and autologous posterolateral fusion to treat adult lumbar and lumbo-sacral spondylolisthesis. Methods: In a prospective case-control study, the authors evaluated 30 consecutive adult patients in whom surgery was performed to treat symptomatic lumbar spondylolisthesis of isthmic or degenerative etiology. The mean follow-up period was 28 months. Clinical outcome was assessed using the VAS scale and the SF36 and ODI instruments. Fusion results were interpreted by an independent radiologist. Results: The fusion rate was 90 % group 1 and 87 % in the group 2 (p [ 0.05). Overall, 77 % of the patients in group 1 and 75 % in group 2 (p [ 0.05) were satisfied with their outcome and would undergo the same operation again. Improvements in the VAS scales and SF36 plus ODI outcomes were clinically significant within groups but not different (p [ 0.05) between groups. Radiographically demonstrated interbody fusion was not statistically related to clinical outcome (p = 0.2) in either group. Complications included 1 nerve root irritation due to pedicle screw misplacement in group 2 and one delayed wound healing in group 1. No cage migration or subsidence was observed in either group. Discussion: This is the first study to compare the use of carboncomposite cages in adult lumbar spondylolisthesis reconstruction against the benchmark of peek cages. Although theoretically advantageous because of a modulus of elasticity closer to that of bone, carbon-composite cages failed to give a clear advantage when clinical outcome is considered. This also reflects the well known scenario of a lack of correlation between rates of bony fusion and outcome results. Conclusions: Carbon-composite cages proved as safe and effective as peek cages when used in combination with pedicle screws and autologous bone graft in adult lumbar spondylolisthesis reconstruction. Complications types and rates were not different too. Introduction: Lower back pain is a common and debilitating condition. It has been reported that up to 45 % of cases of lower back pain may be due to zygo-apophyseal (facet) joint degeneration. No clear consensus exists for the management of facet joint pain: intraarticular steroid injections, radiofrequency ablation and facet rhizotomy have all been proposed, with a wide range of reported efficacy. We aimed to evaluate a newer technology-magnetic resonanceguidance focussed ultrasound ablation-in the treatment of zygoapophyseal joint-related pain. This relatively recent therapeutic technique uses high intensity ultrasound waves focussed on to the facet joint, causing thermal injury to the nerve plexus innervating the joint, thereby alleviating symptoms. Methods: Patients were recruited from clinics at St Mary's Hospital, London. Only patients who had a positive but temporary response to previous intra-articular facet joint injection of local anaesthetic and steroid, or relief after an RFA procedure and who had no significant disc pathology on MRI were enrolled. Therapeutic sonications of between 150 to 685 J were performed along the posterior aspect of the facet joints. Heating was monitored in near real-time with a proton resonance frequency thermal mapping sequence to prevent overheating of target tissues. 'No-go' areas were identified pre-procedure to prevent sonication of non-target tissues. 15 patients over a 10 month period were treated. The number of facet joints per patient treated ranged from 2 to 6. Results: A significant reduction in symptom severity for both the average and worst scores was observed. The mean decrease in NRS (avg) was 3.85 (62.3 %) at 6 months and for NRS (worst) 4.58 (57.9 %) at 6 months. The outcomes were at least as favourable when compared to reduction in symptom severity after intra-articular facet joint injection. The marked improvement was associated with a 55.9 % improvement in the Oswestry Disability questionnaire score.
No complications were recorded in this study.
Conclusion:
Early results of this treatment of isolated pain caused by facet joint related pain are encouraging. The real-time control and thermal feedback of the procedure, together with the ability to verify the accuracy of the expected therapeutic effect minimise the likelihood of complications. The success of this phase I safety and efficacy trial now warrants further validation of this safe, non-invasive, radiation free technique.
P238 THORACIC KYPHOSIS, THORACIC SPINAL RANGE OF MOTION AND PULMONARY FUNCTION IN A JAPANESE COMMUNITY
Kanichiro Wada, Atsushi Ono, Toshihiro Tanaka, Hiroki Iwasaki, Eiji Sasaki, Yasuyuki Ishibashi, Satoshi Toh, Shigeyuki Nakaji, Takashi Umeda, Ippei Takahashi Orthopaedic Surgery, Hirosaki University Graduate School of Medicine, Hirosaki, Aomori, Japan
Objective: It is well known that pulmonary function declines with aging. One of the factors is thoracic kyphosis, which reduces the compliance of the thorax and diaphragm function. The relationship of thoracic spinal function, e.g. range of motion and decreased pulmonary function remains unclear. The objective of this study was to investigate the association between thoracic spinal range of motion and pulmonary function in a Japanese community. Methods: Subjects were 1,781 volunteers (674 males and 1,107 females between ages 20 and 87 years) who participated in the Iwaki Health Promotion Project. We measured sagittal alignment and range of motion (ROM) in the thoracic spine using the SpinalMouse Ò . % Forced vital capacity (% FVC), % forced expiratory volume in one second (% FEV1.0) and BMI were measured at the same time. According to the thoracic kyphosis and ROM of the thoracic spine level, participants were classified into four groups by quartile: smallest, smaller, greater, and greatest. % FVC and % FEV1.0 among quartile groups of thoracic kyphosis and ROM of thoracic spine were compared using ANOVA and Tukey HSD method as post hoc analysis. Results: Thoracic kyphosis and % FVC: in the female 60-69 year group, % FVC in the greatest group was lower than that in the smallest group (107.7 vs. 116.8 %). In the female over 70 year group, % FVC in the greatest group was lower than those in the smallest and greater groups (99.0 vs. 110.3 %, 99.0 vs. 109.5 %). Thoracic kyphosis and % FEV1.0: In the female 60-69 year group, % FEV1.0 in the greatest group was lower than that in the smallest group (110.0 vs. 120.2 %).ROM of the thoracic spine and % FVC: in the male 40-49 year group, % FVC in the greatest group was higher than those in the smaller group (122.5 vs. 111.1 %). In the male 60-69 year group, % FVC in the greatest group was higher than those in the smallest group (117.0 vs. 105.3 %). ROM of the thoracic spine and % FEV1.0: In the male 60-69 year group, % FEV1.0 in the greatest group was higher than that in the smallest group (118.4 vs. 101.7 %). In the female under 39 year group, % FEV1.0 in the greatest group was higher than that in the smaller group (119.6 vs. 110.6 %). Conclusion: Not only prevention of thoracic kyphosis progression but also maintenance of ROM of the thoracic spine is likely to preserve pulmonary function.
